About a decade ago Emerson et al. (1) reported the effect of narcotic agents, ethyl alcohol, amytal and pentobarbital on resistance to severe acute anoxic anoxia in mice. During our study (2) of adaptation of rats to a simulated high altitude of about 12km., it was observed that the rats administered with subnarcotic doses of ethylurethane (U) considerably tolerated to the same high altitude than control animals did.
The present paper deals essentially with the action of U against severe acute anoxia, and also with that of other narcotics some of which have been employed by previous investigators (1, 3 fig. 2 ).
It will be noted that 48 out of the 75 rats survived beyond 90min. and that one-third of them maintained respiration so rhythmically over 120min. or longer so that the experiments had to be stopped.
With regard to U-doses resisting anoxia, 0.5g/kg. was most effective, i.e. in the majority of the rats given this dose (89%), survival times of 60min. or longer were observed, though the rats were ataxicduring about 20min. after U-injection and subsequently somewhat more quiet than the control animals during decompression.
It is worthy of note that about half of the animals with lower doses such as from 0.05 to 0.2g/kg. which showed no abnormal behaviour, survived above 60min. (fig. 2 ). This is in contrast to Emerson ( fig. 3 ). In 85 (88%) out of 97 cases a prolongation was recorded, the details of which can be seen from the figure.
A distinct inhibition of respiration occurred occasionally, particularly in animals administered with higher dosages. The most effective dosage on the rat survival was about 0.13 g/kg. which was far more than half of narcotic doses (0.16-0.2g/kg.). Experiments with chloralose and morphine. Survival time of rats injected with C intraperitoneally within a range of 0.04 to 0.1 g/kg. was significantly longer in 14 out of 20 cases than that of control rats ( fig.4) , although the extent of effects was obviously less than that of U or B, viz. only 2 animals surviving above 60 min. with a dose of 0.1g/kg. in which the rats fell into a comatose state and their respiration was inhibited strongly (fig. 5 ).
Since the survival times in C-tests were lengthened proportionally to the doses, it seems likely that the C-effects on survival are closely related with narcosis.
By administration of M within a range of 0.007 to 0.2 g/kg., most of the rats could not survive above 10min., although there was a slight tendency of prolongation with lower dosages like 0.009g/kg. Changes in the respiration of urethanized and barbitalized rats. Changes in the respiratory rate of rats with U, B, or C during the survival period are shown in fig. 5 , in which the optimal doses of the respective drugs were given. The respiration rate was highest in the U-test, among others, from the beginning of experimentation and the initial rate was maintained throughout the whole survival period.
In the B-test the rate was not only lower in general, but also fell considerably with the progress of the experiments.The drop of the rate was more pronounced when C was used.
The correlation of the rate of respiration to the doses of drugs was observed. with U and B. The respiratory rates at the 60 min.survival were used as indices, and they were plotted against the doses, as illustrated in fig. 6 2. The survival time of rats administered with ethylurethane, 0.05 to 1.0 g/kg., was prolonged; over 60min. in the majority of cases. 3. The survival time of rats administered with phenobarbital, 0.05 to 0.2 g/kg., was similarly prolonged, though accompanied with a certain inhibition of respiration.
4. With chloralose (0.1g/kg.), half of the rats survived over 30min. Respiration was strongly inhibited.
5. With morphine, no increased survival was observed.
